Introduction
Optimal child growth requires adequate energy and nutrient intake, absence of disease and appropriate care. Poor living conditions, including household food insecurity, low parental education, lack of access to quality health care and an unhealthy living environment are among the main determinants of stunted growth. Poverty has a more detrimental effect on linear growth than on body weight. 1 Child stunting is associated with higher morbidity and mortality, shorter height in adulthood, lower educational achievement, and reduced productivity in adulthood. Child growth patterns are therefore strong predictors of future human capital and social progress and of the health of future generations. [1] [2] [3] [4] Estimates indicate that in 2005, one-third of all children less than 5 years of age (or approximately 178 million children) in low-and middle-income countries were stunted. 5 Projections of current trends to 2015 point to declines in the prevalence of both stunting 6 and underweight 5 among children, although such declines will still fall short of the 50% reduction in undernutrition established as an indicator for fulfilling the first Millennium Development Goal (MDG-1), 7 to eradicate hunger. Of 70 lowor middle-income countries that conducted two or more surveys between 1971 and 1999, 42 showed a decline in child stunting, 17 showed no major change over the period, and 11 (9 of them in Africa) showed an increase. 8 In Brazil, three national health and nutrition surveys conducted between 1974-75 and 1996 have pointed to declining trends in child stunting prevalence. 9, 10 An analysis of data from 47 low-and middle-income countries showed pronounced within-country socioeconomic inequalities in child stunting, particularly in Latin America and the Caribbean. 11 Brazil ranked fifth among these 47 countries in terms of such inequality. 11 We are unaware of studies from low-or middle-income countries on how social inequalities in child stunting are evolving over time.
We have taken advantage of a Demographic and Health Survey carried out in Brazil in 2006-07 to assess trends in child stunting and in related socioeconomic disparities over the past three decades. The Brazilian government has prioritized the elimination of hunger and poverty 12 since 2003, and recent reports 13 suggest that redistributive policies have successfully redressed one of the most skewed income distributions in the world. 14 Because child stunting is a sensitive indicator of living conditions, we believe that the effectiveness of redistributive policies can be accurately assessed by studying the social distribution of child stunting over time. Objective To assess trends in the prevalence and social distribution of child stunting in Brazil to evaluate the effect of income and basic service redistribution policies implemented in that country in the recent past. Methods The prevalence of stunting (height-for-age z score below −2 using the Child Growth Standards of the World Health Organization) among children aged less than 5 years was estimated from data collected during national household surveys carried out in Brazil in 1974-75 (n = 34 409), 1989 (n = 7374), 1996 (n = 4149) and 2006-07 (n = 4414). Absolute and relative socioeconomic inequality in stunting was measured by means of the slope index and the concentration index of inequality, respectively. Findings Over a 33-year period, we documented a steady decline in the national prevalence of stunting from 37.1% to 7.1%. Prevalence dropped from 59.0% to 11.2% in the poorest quintile and from 12.1% to 3.3% among the wealthiest quintile. The decline was particularly steep in the last 10 years of the period (1996 to 2007), when the gaps between poor and wealthy families with children under 5 were also reduced in terms of purchasing power; access to education, health care and water and sanitation services; and reproductive health indicators. Conclusion In Brazil, socioeconomic development coupled with equity-oriented public policies have been accompanied by marked improvements in living conditions and a substantial decline in child undernutrition, as well as a reduction of the gap in nutritional status between children in the highest and lowest socioeconomic quintiles. Future studies will show whether these gains will be maintained under the current global economic crisis. Research hold samples were obtained in each survey using similar census-based, multistage, stratified, cluster sampling procedures. The sampling schemes, variables, and data collection procedures are described elsewhere. [15] [16] [17] In the four surveys, the height of all children aged 0-59 months living in the sampled households was measured. Children living in the sparsely populated rural areas of the Northern region, who comprise 3% of the country's child population, were only included in the most recent survey. Analyses were repeated after removing these children from the 2006-07 sample, but the results were virtually identical to those presented below, which apply to the entire sample of children studied in each survey.
Methods

Data sources
In the four surveys, trained personnel measured the recumbent length of children aged up to 23 
Statistical analysis
We used the Child Growth Standards of the World Health Organization (WHO) 18 to calculate length-for-age and height-for-age z scores (referred to henceforth as simply "height-for-age z scores"). We classified a child as stunted if his/her height-for-age z score was below −2. 3 We calculated the prevalence of stunting and its 95% confidence interval (CI).
To assess trends in socioeconomic inequality we divided children into quintiles on the basis of household per capita income. In the 1996 survey, income was not measured directly, but on the basis of household assets and according to a predictive equation based on a 2005 economic survey which collected both assets and income. 19 We created socioeconomic quintiles using both criteria from data for the 2006-07 sample, for which both income and household assets were available.
We used the slope index of inequality (SII) to quantify absolute socioeconomic disparities in child stunting. The SII, which is based on a weighted linear regression of the observed prevalence of stunting in the quintiles, expresses the absolute difference in outcome between the lowest and the highest quintiles. 20 We defined the quintiles using sample weights and employed the absolute number of children in the quintiles as the frequency weights for the regression model. In the model, the dependent variable was the prevalence of stunting in each quintile.
We used two versions of the concentration index to measure inequality in child stunting: the original index 21 and a modified index suggested by Erreygers.
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The concentration index measures relative inequality and its main advantage over using the ratio of the fifth to the first quintile is that it is based on data on all groups. The concentration index is similar to the Gini coefficient -it ranges from −1 to +1 and a value of 0 indicates complete equality in the distribution of the outcome. Negative values indicate that the outcome is concentrated among the poor, and positive values indicate that it is concentrated among the rich. We calculated the corresponding indices and their CIs using the convenient regression approach recommended for cases in which microdata are available. 21 We used both the SII and the concentration indices to describe trends.
To explore the underlying factors associated with recent changes in socioeconomic inequalities in child stunting, we examined quintile-specific changes from 1996 to 2006-07 in household assets, maternal education, and maternal antenatal health care, water supply and sanitation services, and reproductive health indicators. We tested these changes for statistical significance by fitting an interaction term between the year of the survey and the socioeconomic quintiles. These analyses were not undertaken for the 1974-75 and 1989 surveys due to the absence of a comparable set of variables. All analyses were carried out using the svy prefix commands of Stata version10 (Stata Corporation, College Station, TX, USA), which take into account the complex sample design used by each survey.
Ethics approval was not required for this study. The authors had full access to all the data in the study.
Results
The Table 1 shows the quintile-specific stunting prevalence derived from the four surveys on the basis of per capita income and/or the asset-based income proxy. For the last survey, quintile breakdowns are presented for both socioeconomic indicators, and the results shown are very similar. Absolute socioeconomic inequalities in child stunting, reflected by the slope index, declined over time, and the decline was sharper between 1996 and 2006-07. The two concentration indices show different trends. Erreygers's index suggests that relative socioeconomic inequalities in child stunting declined overtime and more sharply between 1996 and 2006-07, whereas the traditional concentration index indicates that they increased until 1996 and then declined sharply until 2006-07. The prevalence ratio comparing the poorest to the richest quintile, which equalled 4.9 in 1974-75, increased to 7.7 in 1989 and then declined to 6.3 in 1996 and to 2.6 in 2006-07. This impressive reduction of socioeconomic inequalities in the most recent period was paralleled by a reduction in the gap between the poorest and the richest quintiles in height-for-age distribution (Fig. 2) .
Recent changes (1996 to 2006-07) in socioeconomic inequalities for variables affecting child health and nutrition are consistent with a narrowing of disparities in stunting. Indicators of family purchasing power (Table 2) , maternal education, access to health care (prenatal visits and use of modern contraceptives) and to water and sanitation services, and reproductive health indicators (birth order, birth intervals, and use of modern contraceptive methods) (Table 3) all improved steadily among all income groups, but particularly among the poorest.
Discussion
By using data from four nationwide probability household surveys covering a 33-year period, we documented not only a steady decline in the prevalence of childhood stunting in Brazil, but also major reductions in the gap between poor and wealthy children. Both the overall decline and the reduction in socioeconomic inequalities in stunting were particularly sharp in the 10 years that transpired from 1996 to 2006-07, during which we also documented sharp reductions in the differences between poor and wealthy children for other socioeconomic indicators.
There is heated debate in the health economics literature about how best to measure trends in inequality.
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The traditional concentration index is affected by the overall frequency of the outcome, 25 which in our analyses changed markedly over time. Erreygers proposed a modified concentration index to avoid this pitfall, 22 but his modification has been criticized for leading to a measure that reflects primarily absolute rather than relative inequalities. 24 In the present analyses, trends in the traditional index mirrored trends in the ratio of stunting prevalence between the poorest and the wealthiest quintiles, whereas Erreygers's index varied in tandem with the absolute difference, estimated through the SII. All summary measures, however, showed a marked decline in inequality in the last period studied (1996 to 2006-07).
The MDG-1 calls for halving of the prevalence of child underweight between 1990 and 2015. 7 The prevalence of underweight in Brazil fell from 5.6% in 1989 to 2.2% in 2006-07 (data not shown), or 61%. Thus, Brazil has already met the established goal. The corresponding reduction in the prevalence of stunting was 64%. Fortunately, there is no evidence that child overweight increased during the period: the proportions of children under 5 whose height-for-age is two or more z scores above the median according to the WHO standards were 8.4% in 1989, 6.6% in 1996 and 7.3% in 2006-2007 (data not shown). In contrast to the trends we found among young children, trends among Brazilian adolescents 
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Formal analysis of the determinants of the decline in the overall prevalence of child stunting in Brazil from 1996 to 2007 suggests that two-thirds of the decline could be attributed to improvements in four factors: maternal schooling, family purchasing power, maternal and child health care, and coverage of water supply and sanitation services. 28 In the following paragraphs we discuss the potential pathways for the outstanding reduction in socioeconomic inequality in child stunting that was observed in the same period. We also use the Nutrition Framework of the United Nations Children's Fund to guide the discussion of the underlying, intermediate and proximate determinants of undernutrition. 29 
Underlying determinants
There is strong evidence that the purchasing power of Brazilians has improved markedly, particularly in recent years. Estimates from national annual socioeconomic surveys indicate that family income remained relatively stable from 1996 to 2002, but that beginning in 2003 an increase in average income combined with better income distribution led to strong declines in the proportion of people living below the poverty line. 13 A detailed analysis of economic data from several sources suggests three main explanations for these favourable trends: (i) the reactivation of economic growth and the consequent reduction in unemployment rates; (ii) systematic annual increases in the official minimum wage received by unskilled workers; and (iii) a major expansion of cash transfer programmes for poor families. 13 After decades of widening income inequalities in Brazil, the Gini coefficient for income concentration has gradually declined -from 0.64 in 1991 to 0.55 in 2006. While this still represents a wide gap between the rich and poor, the improvement is not negligible. 30 Onefifth of the recent improvement in income distribution in Brazil has been attributed to cash transfer programmes. 31 Maternal education is another major distal determinant of undernutrition. Important progress in primary school enrolment and completion occurred in the 1990s. 32 This resulted from a combination of policies designed to ensure universal access to primary education and to improve the quality of schools in all Brazilian municipalities. A minimum proportion of the country's budget was earmarked for public primary education and for reducing disparities between poor and rich municipalities. 32 
Intermediate determinants
Intermediate determinants of child health and nutrition include access to health care, water and sanitation, food security and appropriate child care. The Brazilian Unified Health System (Sistema Único de Saúde), created in 1988 by the new Brazilian constitution after the military dictatorship, has increased access to free services for the whole population. 33 In 1994, the Family Health Strategy was set up for the specific purpose of promoting equity in access to primary health care. The strategy has succeeded not only in targeting the poorest rural municipalities and periurban slums, 34 but also in contributing to reduced child mortality. 35 By 2006, over 26 000 Family Health teams were present in over 90% of municipalities and covered 86 million individuals, mostly from low-income families. 36 Public investments in the water supply and sewage systems have been consistently inadequate in Brazil, 37 and this may explain why improvements have been slow between 1996 and 2006-07. Nevertheless, our results suggest that the expansion of sanitation services in the last decade benefited the poor more than the more affluent.
Parallel to the income redistribution and strong decline in poverty observed between 2003 and 2006, severe food insecurity at the family level was reduced by 27% between 2004 and 2006-07. 17 The quality of child care is another intermediate determinant of undernutrition, in addition to access to health care, environmental conditions and food security. 38 This variable is particularly difficult to quantify, but our results indicate that improvements in maternal education were accompanied by reduced parity (i.e. fewer children ranking 5th or higher in birth order), a widening of birth intervals and nearly universal access to modern contraceptives. Again, the greatest improvements were seen among the poor (Table 3) . Finally, preliminary assessment of recent breastfeeding trends in Brazil also indicates that its median duration increased from 7 to 14 months between 1996 and 2006-07; exclusive breastfeeding, however, remained very brief, its duration having increased from 1.1 to only 1.4 months in the same period. 17 
Proximate determinants
Given the positive trends in the underlying and intermediate causes of undernutrition, it is not surprising that child morbidity and mortality have declined in Brazil. Diarrhoea, a major direct cause of undernutrition, was responsible for 17.3% of all registered infant deaths in 1985-07, 39 but by 2003-05 (the latest period with information available) accounted for 4.2% of all deaths. 40 If we take into account that all-cause infant mortality rates for Brazil also dropped from about 60 to just over 20 per 1000 live births in the same period, the reduction in diarrhoea mortality rates per 1000 live births was roughly 90%, and the overall reduction in infant mortality was 67%. Brazil is among the few low-and middleincome countries that are on track to reach the MDG of reducing mortality in children under 5 years of age. 41 
Conclusion
The major improvements that child growth indicators in Brazil have shown in recent decades reflect positive and equitable trends in the underlying, intermediate and proximate determinants of undernutrition resulting from overall economic progress and equity-oriented public policies. The Brazilian experience is an example of the critical effect that policies to promote income redistribution and universal access to education, health, water supply, and sanitation services may have on child undernutrition. These policies should be at the top of the agenda of governments truly committed to reducing undernutrition and improving the quality of life of future generations. Future studies will show whether these gains will be maintained under the current global economic crisis. ■ Competing interests: None declared. 
Resumen
Reducción de la desigualdad socioeconómica en materia de retraso del crecimiento infantil: la experiencia del Brasil, 1974 Brasil, -2007 Objetivo Evaluar las tendencias de la prevalencia y la distribución social del retraso del crecimiento infantil en el Brasil a fin de evaluar el efecto de las políticas de redistribución de los ingresos y los servicios básicos aplicadas en ese país en los últimos años. Métodos Se estimó la prevalencia de retraso del crecimiento (puntuación z de la talla para la edad inferior a 2 empleando los patrones de crecimiento infantil de la Organización Mundial de la Salud) entre los menores de 5 años a partir de datos recogidos en encuestas nacionales de hogares realizadas en el Brasil en 1974-75 (n = 34 409), 1989 (n = 7374), 1996 (n = 4149) y 2006-07 (n = 4414). La desigualdad socioeconómica absoluta y relativa en materia de retraso del crecimiento se determinó midiendo el índice de desigualdad de la pendiente y el índice de concentración, respectivamente.
Resultados A lo largo de 33 años, hemos documentado una disminución constante de la prevalencia nacional de retraso del crecimiento del 37,1% al 7,1%. La prevalencia se redujo del 59,0% al 11,2% en el quintil más pobre, y del 12,1% al 3,3% en el quintil más rico. La disminución fue especialmente pronunciada en los últimos 10 años considerados (1996-2007), periodo durante el cual la brecha entre las familias pobres y ricas con menores de 5 años también se redujo en términos de poder adquisitivo; acceso a la educación, la atención sanitaria y los servicios de abastecimiento de agua y saneamiento; e indicadores de salud reproductiva.
Conclusión En el Brasil, el desarrollo socioeconómico unido a políticas públicas favorables a la equidad ha ido acompañado de mejoras notables de las condiciones de vida y de una disminución considerable de la desnutrición infantil, así como de una reducción de la brecha observada en lo tocante al estado nutricional entre los niños de los quintiles socioeconómicos superior e inferior. Los nuevos estudios que se hagan en el futuro nos indicarán si esos beneficios se han mantenido o no durante la actual crisis económica mundial.
‫ملخص‬ 2007 1974-‫ازيلية،‬ ‫الرب‬ ‫التجربة‬ ‫األطفال:‬ ‫لتقزم‬ ‫املسببة‬ ‫واالجتامعي‬ ‫االقتصادي‬ ‫اإلجحاف‬ ‫عوامل‬ ‫تقليص‬
